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Abstract  Article Info 
Introduction: Nasopharyngeal carcinoma (NPC), which is located behind the nose, is the most common cancer. 
The causal of NPC is multifactorial including cigarette smoking and salted fish consumption. 
Objective: To determine the correlation between cigarette smoking and salted fish consumption with NPC and 
its clinical stage in the ENT-HNS outpatient, Sanglah General Hospital Denpasar. 
Methods: A case control study design in ENT clinic of Sanglah Hospital Denpasar. NPC is diagnosed by 
histopathology laboratory, and the stage of NPC using AJCC 8th, control criteria using policlinic ENT outpatient 
without cancer. Data were collected by interview method using a questionnaire on 46 patients who were 
confirmed NPC and 46 control groups. Then investigated the risk factors for cigarette smoking and consumption 
of salted fish. 
Results: The mean age of the NPC patient was 47.35±11.89 year old and the control group was 48.04 ±10.28 
year old (P=0.130), likewise the composition of gender no statistically different between both groups (P=0.21. 
The risk (OR) of cigarette smoking and salted fish consumption on nasopharyngeal carcinoma patient was 4.7 
(P<0.01) and 2.4(P=0.036), respectively. The results of multivariate analysis showed that there was a significant 
relationship between cigarette smoking to clinical stage of nasopharyngeal carcinoma (P=0.020 and AOR 
3.364). Otherwise, there was no significant correlation between the consumption of salted fish, clinical stage of 
nasopharyngeal carcinoma (P=0.148 and AOR 2.288). 
Conclusion: It was found a significant association between cigarette smoking to nasopharyngeal carcinoma and 
its clinical stage, but not found any significant correlation between the consumption of salted fish with 
nasopharyngeal carcinoma. 
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Nasopharyngeal carcinoma (NPC) is a cancer in the nasopharynx, 
which is located above the throat and behind the nose. Most of the 
carcinomas of this type are squamous cell type [1]. Around the world, 
more than 80.000 cases of nasopharyngeal cancer are reported each 
year. Southeast Asia is an endemic area for nasopharyngeal cancer as a 
reported 71% of new cases originated in this area [2]. Indonesia has the 
largest population of 2.64 million in 2017 among countries in Southeast 
Asia, where nasopharyngeal cancer with the fifth highest incidence 
among other malignancies according to GLOBOCAN 2018 UICC [3]. 
According to Global Cancer Statistics in 2012 there were 86.700 new 
cases from NPC and 50.800 among them died. According to data from 
Global Burden Cancer (GLOBOCAN), International Agency for 
Research on Cancer (IARS), there were 14.067.894 new cases and 
8.201.575 deaths in 2012 [4]. 
NPC is a head-neck malignancy with a high incidence, especially 
in developing countries. In general, the highest NPC incidence is 
located in the Asian region with 50 cases per 100,000 population, with 
countries having the highest NPC incidence, namely China, Malaysia, 
Indonesia and Singapore. In South East Asia, deaths due to 
nasopharyngeal carcinoma as many as 51.000 deaths, with details of 
36.000 men and 15.000 women each year [5]. 
NPC also ranks first in the ear, nose, throat, head and neck surgery 
(ENT-HNS) department. There are 13.000 new NPC cases every year in 
Indonesia with a ratio of the number of men to women of 2.18: 1. The 
highest age frequency of NPC patients in Indonesia is the average age 
of 40-60 years, based on the type of race, NPC patients are dominant 
with the Malay race consisting of Javanese, Sundanese and Betawi 
ethnic groups [6]. The incidence rate of NPC in Indonesia is high, 
namely 5.7 in men and 1.9 in women per 100.000 people when 
compared to the world incidence rate, namely 1.9 in men and 0.8 in 
women. NPC patients in the ENT-HNS clinic of Sanglah Hospital from 
September 2015 to September 2017 recorded as many as 65 patients [7].  
The location of nasopharynx is in the upper airway, which is where 
air pollution and cigarette smoke flow, and is an area that can adversely 
affect its mucosa. Carcinogens carried by air can induce cancer [9]. The 
nasopharyngeal mucosa can be directly exposed by cigarette smoke that 
is inhaled and can induce cancer in the contact area [10]. NPC is a 
multifactorial risks malignancy which can be classified into two major 
groups, namely endogenous factors and exogenous factors. Endogenous 
factors, namely genetic, gender and age. The other side, exogenous 
factors or external factors, including viruses, exposure by cigarette 
smoke, exposure to incense smoke, drinking alcohol, preserved food 
factors, environment, occupation [11]. The environmental smoke factor 
can come from; cigarette smoke, firewood smoke, mosquito coils, 
exposure to incense smoke. Other environmental exposures can come 
from exposure to formaldehyde and consumption of salted fish. The 
biggest cause of NPC in Indonesia reported by Health minister of 
Indonesian goverment was cigarette smoking about 60.7% and then the 
consumption of salted fish 30.3% [12]. Sharma from Northeastern 
Indian was reported 51% of patients with nasopharyngeal carcinoma 
have a history of cigarette smoking for at least 15 years [13].  
Cigarette smoking as a significant risk factor for causing cancer in  
various organs of the body. The components of cigarette contents, 
including nitrosamines and formaldehyde also have carcinogenic 
potential. Cigarettes smoking will expose the carcinogenic substances 
in cigarettes directly to the nasopharynx, thus the biological 
relationship between cigarette smoking and NPC is quite acceptable. 
Several studies examining the relationship between cigarette smoking 







and NPC showed different results. However, Lin et al in 1971, in a study 
in Taiwan, reported a significant increase in the risk of developing NPC 
with increased cigarette smoking duration. The results of this study are 
supported by several further studies, however, several other studies 
have shown conflicting results regarding the relationship between 
cigarette smoking and NPC [10]. 
Research proposed by Yang et al 2015 also reported an increase in the odds 
ratio with the number of cigarettes smoked, which illustrates a positive dose 
response relationship. According to Chow et al 1993, a cohort study of smokers was 
4 times more likely to get NPC than non-smokers and that risk would increase again 
to 6.4 times in people who smoked more than 2 packs per day [10]. 
The other environmental risk factor such as the behaviour consumption of 
salted fish. There are various studies which suggest that salted fish is the most 
consistent non-viral exposure and is associated with nasopharyngeal carcinoma 
[14]. People who eat salted fish >3 times a month can increase their risk of getting 
NPC by 1.7 to 7 times higher than people who do not eat them [15]. Salted fish 
contains carcinogenic substances, namely nitrosamines, which have the active 
metabolite CYP2E1 which can increase the risk of nasopharyngeal carcinoma [16]. 
This was confirmed by studies of mice preserved with excessive amounts of salt 
caused the accumulation of nitrosamines in these animals [17]. Research in China 
shows that 62% of patients with nasopharyngeal carcinoma routinely consume 
salted fish [13]. The incidence of nasopharyngeal carcinoma is high in Indonesia 
because the number of Indonesians consuming salted fish is quite a lot, which is 
around 43% compared to the consumption of other preserved foods [18]. 
2. MATERIALS AND METHODS 
This research is an analytic observational study with a case control design 
with 46 samples in each group. Taking research samples using non probability 
consecutive sampling. The research was conducted at the ENT-HNS outpatient 
at Sanglah Hospital in June-July 2020. The case was a person who had 
nasopharyngeal carcinoma while the control was a person who did not have 
nasopharyngeal carcinoma. The inclusion criteria were those who had 
endoscopy, histopathology and CT scans and had a complete medical record. The 
exclusion criteria were patients who had malignancy in other organs and refused 
to participate. The questionnaires include cigarette smoking, consist of history of 
smokers, smoking duration, smoking frequency, smoking activity after waking 
up in the morning combined into smoking scores. Smoking score could found 
from the questionnaire, quantifying of length of smoking, how many cigarettes 
were consumed per day and duration of smoking. The variable of salted fish 
included, history of consuming salted fish, history of eating salted fish at 10 years 
of age were combined in salted fish score. Salted fish score could found from the 
questionnaire, quantifying of frequency salted fish consumed. The variables 
studied from occupational was decided into high risk and low risk, depend on 
exposed to irritant during occupation. The data collection method uses SSPS 24.  
3. RESULTS 
Table 1 revealed that the mean age of patients with NPC was 
47.35±11.89 and those without NPC were the older age, namely 
48.04±10.28, but no difference (P=0.130). There was also no significant 
difference between the NPC group and the control group term of gender 
(P=0.210), occupation (P=0.834) and family history (P=0.070). 
Table 1. Characteristics of Research Subjects based on NPC status  
From table 1, it was found that the mean age of patients with NPC was 
47.35±11.89 and those without NPC were the younger age, namely 
38.04±10.58. This is in accordance with research conducted by NPC tends 
to be older than those without NPC. There was a significant relationship 
between age and NPC, P<0.001, while gender, occupation and genetic 
history had no significant relationship because p>0.05. More gender were 
27 women (58.7%) than 25 men (54.3). More high-risk jobs have NPC than 
low-risk ones. 
Table 2. Results of Bivariate Analysis on the Relationship of Cigarette 
Smoking and Consumption of Salted Fish with NPC. 

































 Table 2, showed that the number of smokers who got NPC was 32 
people and those who did not get NPC were 14 people. The number of 
people whose salted fish consumption gets NPC is 30 people, compared to 
20 people who don't. Based on the bivariate analysis above, it was found 
that there was a significant relationship between cigarette smoking and NPC 
and consumption of salted fish with NPC with p values, respectively, 
P<0.001 and P>0.05. Odd ratios based on the above analysis are 4.7 and 2.4. 
This means that people with a history of cigarette smoking get NPC of 4.7 
times than people who do not smoke and people with a history of consuming 
salted fish get NPC of 2.4 times compared to people who do not consume 
salted fish. 
Table 3. Results of Bivariate Analysis on the Relationship of Cigarette 
Smoking Based on Gender 
 Variable Group OR (95%CI) p value 
NPC 
(n = 46) 
Non NPC 
(n = 46) 
Smoking 
Male 
     Yes 
      No 
Female 
    Yes  



























 Table 3, exhibit that on male group, 13 NPC patient was cigarette 
smoker and only 6 of NPC patient was not cigarette smoker, with odd ratio 
2.758 (0.791-9.613) and p value 0.011. On female group, 18 NPC patient 
was cigarette smoker and only 9 of NPC patient was not cigarette smoker, 
with odd ratio 12.0 (2.784-51.717) and p value <0.001. 
This means that man with a history of cigarette smoking get NPC of 
2.758 times than people who do not smoke and women with a history of 
cigarette smoking get NPC of 12.0 times than people who do not smoke. 
Table 4. Relationship between Smoking Score and NPC Clinical Stadium 
 Based on the table 4, smoking scores are grouped, namely the 
components of smoking duration, number of cigarettes and duration of 
smoking after waking up in the morning then added and grouped into 0, 2-
3 and 4-5. It can be concluded that the smoking score 2-3 with different 
proportions is 1.11 and the smoking score is 4-5, the smoking score is 0.875. 
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to 0.05 so that the association between smoking scores and clinical stadium 
is linear by association moderately significant. 
Table 5. Results of Bivariate Analysis of Salted Fish Score and with NPC 
Clinical 
Variable Stadium NPC  Differences 
Proportion 
Early 
(n = 46)         
Advanced 















 Based on the table 5, grouped into the salted fish consumption score, in 
the history of salted fish consumption and the history of salted fish 
consumption at the age of 10 years then added and grouped into 0, 1-2 and 
3-4. It can be concluded that the salted fish consumption score 1-2 with 
different proportions is 0.826 and the salted fish consumption score 3-4, the 
salted fish consumption score is 1.03. There was no relationship between 
the salted fish consumption score and the NPC clinical stadium because the 
proportion difference was away from 0.05. 
Table 6. Multivariate Analysis of the Relationship between Cigarette 
Smoking and Salted Fish Consumption to NPC after controlling for 
variables of age, gender, occupation, family history 
 Based on the multivariate analysis of the table 6, after controlling for 
confounding variables, it was found that there was a significant relationship 
between cigarette smoking and NPC with P<0.05 and the AOR was 3.364. 
This means that cigarette smoking people get NPC is 3.36 times than normal 
people. Meanwhile, salted fish consumption and NPC were not found to 
have a significant relationship with P> 0.05 and AOR 2.088. This means that 
people who consume salted fish get NPC of 2.088 times than normal people. 
4. DISCUSSION 
A total of 92 samples with 46 as cases and 46 as controls were included 
in this study. This shows that the age distribution in the subjects of this study 
is normal according to the available literature, NPC rarely occurs at the age 
of less than 20 years. This is in accordance with the research of Razek and 
King (2012) which states that the peak age of nasopharyngeal carcinoma is 
40-60 years. In the Cantonese population the incidence increases with age 
and reaches a peak at the age of 40-59 years and then decreases [1]. It is 
estimated that around 80% of NPC is found at the age of 35-50 years with a 
peak age of 40-49 years. NPC occurs mostly at the age of 40-49 years at 
Cipto Mangunkusumo Hospital Jakarta and more than 80% of patients are 
diagnosed. at the age of 30-59 years [2]. The incidence of NPC is often 
found at the age of more than 40 years related to the length of exposure to 
carcinogenic substances such as nitrosamines found in salted fish and 
cigarette consumption for more than 25 years [3]. 
Based on gender, it was found that the number of NPC patients was 
more in men with the incidence ratio of NPC for men and women was 2.8: 
1. This is in accordance with other studies which found that the proportion 
of NPC patients was more than men and that the life expectancy of women 
was better than that of men [17]. One factor that influences the awareness 
of women to have health checks is higher than that of men. The same thing 
was stated by Shao Hua Xi et al is because the most common age is the age 
of 40-50 where women enter menopause where the hormones estrogen and 
progesterone decrease in 5-10 years before menopause so that the protective 
effect against cancer decreases [16]. According to the study of Long et al in 
2017, it was found that there was no significant relationship between gender 
and the risk of nasopharyngeal carcinoma because it was found that women 
who smoke like men are getting the same opportunity as the risk of 
nasopharyngeal carcinoma with a p value of 0.48 and not significant [10]. 
Occupational factors with high and low risk had no significant 
association with nasopharyngeal carcinoma with a p value of 0.834. This is 
in accordance with the research put forward by W Li et al in 2015 that high-
risk occupational risk factors such as farmers and painters or factory and 
textile workers are exposed to dust, printing workers are exposed to 
formaldehyde such as paints and other carcinogenic substances. The risk of 
nasopharyngeal carcinoma through multi-mechanism or multi-factor is not 
only an extrinsic factor because patients with NPC and non-NPC have the 
same chance of being exposed to dust and formaldehyde substances. It was 
observed that for 10-20 years there were no significant differences between 
high-risk workers and low-risk workers [9]. 
Factors for family history of cancer found no significant relationship 
between family history of cancer and nasopharyngeal carcinoma with a p 
value of 0.007 because according to a study conducted by PY Ou Yang et al 
in 2013 Nasopharyngeal carcinoma is influenced by multi-factors, not only 
family history of cancer that has an effect. against nasopharyngeal 
carcinoma. In general, patients who have a family history of cancer usually 
have a higher level of awareness to take preventive measures to maintain 
their health and have regular check up than patients who do not have family 
members of cancer [17]. 
Several studies stated that in heavy smokers the incidence of 
nasopharyngeal cancer was 2-4 times higher than that of non smokers. 
Active smokers with a cumulative consumption of more than 30 packs of 
cigarettes a year can increase the incidence of nasopharyngeal carcinoma 
compared with active smokers who consume less than 30 packs a year. 
The results of bivariate analysis of salted fish consumption showed that 
those who consumed salted fish had a 2.4 times higher risk than normal 
people and statistically, from this study, it was found that there was a 
statistically significant relationship between salted fish and NPC with P-
value <0.036. This is consistent with research at Abdul Moeloek Regional 
Hospital. It was concluded that the consumption of salted fish increased the 
incidence of nasopharyngeal carcinoma by 1.7 to 7.5 times. In a study in 
Guangdong, data showed a significant relationship between salted fish 
consumption and nasopharyngeal carcinoma. 6.7% of the case control group 
consumed salted fish ≥ 3 times per month while 3.8% in the control group 
consumed salted fish ≤ 3 times per month. 
From the results of the analysis based on table 3 above, it was found that 
there were 5 patients with NPC in early stadium and 41 people with advanced 
stadiums. This research is also in line with the research conducted by Maubere 
and Nuaba in 2014 at Sanglah General Hospital Denpasar, there were more 
advanced stadiums than the initial stadium [19]. This is also in line with a study 
conducted by Adham et al, that out of 48 cases of nasopharyngeal carcinoma, 
there were 40 advanced nasopharyngeal carcinomas and 8 early-stadium 
nasopharyngeal carcinomas. Another consideration is that the diagnosis of 
NPC is often established late, because the nasopharynx is hidden behind the 
nasal cavity and under the skull base so that NPC patients generally come for 
treatment at an advanced stadium [19]. 
From the table above, it is also found that the results of the calculation 
of the analysis linear by association were found to be moderately significant, 
it was found that the higher the smoking score the higher the clinical 
stadium, the found trend was. This means that the higher the smoking score 
the proportion of the clinical stadium is getting bigger. 
     The more cigarettes consumed affects the clinical stadium of NPC. 
This is in accordance with a study conducted by Mark et al, where the results 
of the study suggest that the longer a person is exposed to cigarette smoke, 
the higher the stadium of malignancy that person has. This is also in 
accordance with the research proposed by Mabuchi et al 1985; Chen et al 
1990; Armstrong et al 2000, Yang et al 2015 showed an increase in the odds 
ratio with the number of cigarettes smoked, which illustrates a positive dose 
response relationship [15]. Meanwhile, according to Zhu et al, they obtained 
the same results regarding the increased risk of NPC with smoking status, 
length of smoking and number of cigarettes smoked. People who regularly 
smoke will have twice the risk of suffering from NPC compared to non-
smokers. According to Chow et al, 1993 a study of cohort smokers is 4 times 
more likely to get NPC than non smokers and the risk will increase again to 
6.4 times in people who smoke ≥ 2 packs per day [17]. 
The longer smoking has an effect on the clinical stadium of NPC. This 
is in accordance with research conducted by. The process of carcinogenesis 
in humans lasts 15-30 years. In the initiation stadium, cells are exposed to 
Variable AOR 95% CI P value 
Smoking 






























appropriate doses of an incomplete carcinogen causing permanent damage 
to DNA, when dividing cells are passed on to the next generation. Initiation 
is followed by a clinical latency period. In other words, if a person's cigarette 
smoking habit is postponed 10 years from a certain age, he will have the risk 
of NPC of approximately one fifth of the time, or it can be said that if the 
age starts smoking 10 years earlier than that age, he will have a risk of five 
times. This can be understood that if a person gets younger when exposed 
to carcinogens in cigarettes, the process of carcinogenesis steps until NPC 
occurs starting at a young age. According to Hildesheim et al in Taiwan, 
people who smoke more than 30 years have a 2.1 times risk of developing 
NPC compared to non-smokers. According to Friborg et al (2007) in 
Singapore, people who smoke for more than 40 years have a double risk of 
developing NPC. According to research from Meng Yu in 2017, the number 
of cigarettes per day has a strong relationship with the advanced stadium of 
nasopharyngeal carcinoma with dose response [10]. This is because 
cigarette smoking is thought to be a stimulating factor for tumor formation 
because cigarette smoke has mutagenic effects and damages DNA which 
leads to the transformation from normal nasopharyngeal cells to cancer 
cells. According to research by Meng Juang et al 2017, the dose response to 
the clinical stadium of nasopharyngeal carcinoma obtained a statistically 
linear relationship between the number of cigarettes per pack a year and the 
clinical stadium of nasopharyngeal carcinoma [10]. 
Based on Yong et al., 2017, women with NPC are mostly second hand 
smoker.  although the number of male smokers is more than female. Meng 
Juang Long et al in 2017, it was found that there was no significant 
relationship between gender and the risk of nasopharyngeal carcinoma 
because it was found that women who smoke like men are getting the same 
opportunity as the risk of nasopharyngeal carcinoma with a p value of 0.48 
and not significant [10]. 
Based on table 4, it is found that the highest number of salted fish is people 
who consume salted fish ≤ 3x / month both at early and advanced clinical 
stadiums. There was no significant relationship found from the analysis 
conducted and there was no trend because the more consumption of salted fish, 
the value of different proportions was away from 0.005. This is consistent with 
the research conducted by Meng Long et al. There is no significant relationship 
because the lowest portion of the lowest consumption of salted fish cannot be 
obtained. The risks are very modest and the period each time you consume is 
unclear. According to research by Ellen Chang et al, this relationship is 
influenced by the age group where the adult age group does not have a 
significant relationship, but in young children and the elderly it is found that 
there is a significant relationship [16]. 
Based on table 5, after linear regression testing was carried out by 
controlling confounding variables, all confounding variables would be 
controlled by analysis. From the results of the table, it is found the 
relationship between cigarette smoking and salted fish with 
nasopharyngeal carcinoma and its clinical stadium. The relationship 
between cigarette smoking was significant with a regression coefficient 
of and for salted fish with a regression coefficient of 95% confidence 
interval = 3.364 (1.193-9.492) and P-value =0.020. Obtained AOR after 
controlling for confounding variables found that cigarette smoking 
patients had a risk of 3.364 times compared to non-smokers. Obtained a 
significant relationship, namely 0.020. This is in accordance with research 
by Meng Juang Long et al in 2017 with astudy case control where there 
was a significant increase in risk between smokers and non smokers, 
which was 1.56 times higher than non-smokers [16]. 
Consumption of salted fish and 95% confidence interval = 2.088 
(0.766-5.683) and p value = 0.88. It was found that people who consumed 
salted fish had 2.088 times higher risk of nasopharyngeal carcinoma than 
those who did not consume salted fish and nasopharyngeal carcinoma but 
statistically the relationship This is not significant with p value = 0.148. 
This is consistent with a study conducted by Feng et al. 2011 which 
stated that salted fish was the most consistent non-viral exposure and was 
associated with nasopharyngeal carcinoma. According to Rahman et al. 
2016, people who consume salted fish> 3 times a month can increase their 
risk of getting NPC by 1.7-7 times higher than people who do not consume 
them. In a case-control test, it showed that only excessive consumption of 
salted fish before the age of 10 was associated with an increased risk of 
developing NPC. Accumulated chemicals and nitrosamine precursors have 
been reported as carcinogenic in animals [15]. 
This is consistent with a study conducted in Guangdong where data was 
obtained from 1.7 to 7.5 times the risk of developing nasopharyngeal 
carcinoma than people who did not consume it. Regarding the reason there 
is a statistically insignificant relationship between nasopharyngeal 
carcinoma and salted fish, according to the research presented by Sri 
Wardhani 2012, there is no significant relationship between salted fish and 
NPC because the consumption of salted fish in Indonesian society is 
common and there is no difference between people who consume salted fish 
are NPC and not NPC. The etiology of nasopharyngeal carcinoma is 
multifactorial so it is not caused by only one factor [8]. This is in accordance 
with research conducted by Ellen Chang et al in 2019 in South China, there 
was no relationship between salted fish and nasopharyngeal carcinoma. 
According to the discussion of this study, it is caused by several things: it is 
not explained how many portions of salted fish are consumed in one meal, 
it is not explained how to preserve salted fish whether simple (coarse) or 
advanced (fine) preservation levels [6]. There is no significant relationship 
because the lowest portion of the lowest consumption of salted fish cannot 
be obtained. The risks are very modest and the period each time you 
consume is unclear. According to this study, this relationship is influenced 
by the age group where the adult age group has no significant relationship, 
but in small children and the elderly, it is found that there is a significance 
relationship. There are coarse and fine processing subtypes. The rough thing 
is through direct salting and drying the fish, while the fine salting process is 
the decay process is allowed to occur first and then preserved by the salting 
process. There is no research that distinguishes the two processes of salted 
fish processing. Differences in the processing of salted fish in Bali and in 
South China.  
5. CONCLUSION 
There was a significant relationship between cigarette smoking and 
NPC. There was moderately significant linear by association between 
cigarette smoking and NPC clinical stadium. There was no significant 
relationship between salted fish consumption and NPC. There was no 
relationship between salted fish consumption and NPC clinical stadium  
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